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Abstract 



A color image forming apparatus, with image forming units configured as cleanerless, whereby 
the printing speed and the size reduction can be enhanced while maintaining a high image 
quality, and characteristics with respect to the environment are improved. The color image 
forming apparatus includes a plurality of image forming units serially arranged in a straight line. 
Each image forming unit includes an image carrier, an electrostatic latent image forming device 
for forming an electrostatic latent image on the image carrier, and a developing device for 
forming a toner image by applying toner to the electrostatic latent image. The color image 
forming apparatus further includes an intermediate transfer member to which the toner images 
from the plurality of image forming units are sequentially transferred in a superimposed fashion, 
and a transferring device for transferring the superimposed toner images from the intermediate 
transfer member to a recording medium. At least one of the image forming units is configured 
as a cleanerless image forming unit, having a developing device of a jumping development 
system. The cleanerless image forming unit includes a toner holding device for temporarily 
holding residual toner that remains on the image canier after transfer of the toner image to the 
intermediate transfer member, and discharging the held residual toner at a predetermined 
timing. 
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i^lCs lll©IIJE©J&Silra^-Sm^«ll i:S*eg«jg 
*|B)b<-rSA^ ^^^3 2*5<ttif^"J-->^^i}^>ye7 
;;<3 3©«j5£*S'J>b^*c5o -r^J:fc*>> ]l«Si:bT|l^ 

(±[Hlte:;^9->3 4*s(iA^ixT.viS, J&js. |gl®*SS 

ommt Lxm^^ bfe-fc© h n b* ©toiir <ii^^-# 

^f'f b-c ^ ©SiW 4 ©BS t- S , 

[0 04 4] C® J;3:fe^^#3 0®^ U-:M'^{b$ 

^mmiss,^~^y hi,fr-<xm\:^mmx-^?>tf 

e.. f^ahbT'f 3in- (Y) b 3 Y 

[0 0 4 5] ^S:rvi'4 Yt- 1 2 0 0 V^gj 

inbT^^ft^K^AS Y®aH*iis^j-7 0 ovizmm^ 

■a-So COKIx l*«^^©^Sh:^-*|5l^«C^«Stt 
{C^m^-fr^n^-feto. «j^n-7 5 Yt- 3 0 0 vg 

js®mE V 3 ^EpijDt-s ztizjii^m^h i--it-r^x 

«j^D-7 5 YtHiRSttS. C®feS!)^^{*;K^A3 
Y±®S*fiiStU±x h:^-As-^#i9Eb«eV''®T-;<^ 

•J -iii^-^i^^Siiii^®1f 7 >>+^®ll®^{b{i^3fe b'S: 

^^. Cl®J;dJCbTff^^$tlfe»€?g*{i> 3S^S2Y 

-^^ns. ^:)fe#;K7A3 Y±Jcff$jgE$n 

[0 0 4 6] i®i:g©jSfJt«i;H7A3 Y±T-©3S^fek: 



(8) 



l^mW- 1 1 -2 4 94 5 2 
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6 YJCS^SEhUT-S 0 0 VSrWiPbfeo -^UTiSS 
[0 04 7] m»m3 2Y^^\.^Xitmm.7. 

tcBBS^tlTV>:5v-lf>^' (M) . >T> (C) ^ 

(K) (D^mm^^^^^y hX'^tm^hKDm^t^m 
[0 0 4 8] ^^T-*5l^fs^50ffJ^^z^5v^T^i> umhi- 

-*fflv^s^^::^::«t 5^ iK^«!j^«($fS 1 0 0%hb. 
l*K^^^::^^f*:F^A3 Y±tc ^:^-7?)5(^h^^'^ 20 

P-^ 5 YiCT[IllRbT3S^^3 Y®7>r 71^>f 

D-^ 5;?)^?>gpm^tl> 4^P^^¥^;UM 1 *^bTlll 

«y^v3 4^11^^^ U-::^>^4^^y 3 3 ^CHliR 

^n^o t^^B^:^-^ffimbTl^^;^ci^)^ :rv-KT-4^ 

5 0 0 VcDSJEtc. ^m^^t bxS 3o 
«1 0 0 V. ;a2giS2 kHz^fiigb;fe«flE^B3*DbT 

i^So dtitcckt). ti'F^s^-^^i/M l±®sg^:^- 
[0 0 4 9] mm{^tcXoiz>i^mm<Dw^mx*it>i—(D 

[0 0 5 0] 

[ai] 



}g«U^«(S F 




0. 94 


X 


0. 95 


X~A 


0. 96 


0 


0. 9 85 


0 


0. 995 


0 
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[00 5 1] mit^^m^ifi^jiJioic, mi^^^msFifi 
Bi^^MSFifi ro. 9 6j ux±r-^tntm&'^^t 

UTffifflT-^SCDtt, fl^tt^itSFAs ro. 96gSF 

^1. Oj ffl^ff?&?iifc-r ^■:^-■r•fe^). J;t)if?Sb< 

ttJBtt«ISSFASfgt)'&< ri. Oj ^C^£V^**SJ:V^. 

[0 0 5 2lJ.:i±. paikigi^gbfcidicmzfDSlJEco 

?ife*llS±$tV-S, t«-pT. ii5Iii!S^«iltbrDO#IiiMSS 

[0 0 5 3] «:*5. **Jfi®}g^{±m;&S0>J5^t-r^ 
*CDMg4jSSJSb^j:V>*Sai^T'a^CD35cm. 

RTtgT-fe 5 , m^tt±mm 2 (Drnmrnmr-it. 

iv-'o 1 l*#bTv^sfc^*l<^:K=?s 

}#n-7 5ffllllRtg:^;A5fg-fr^5^.^^;!)S(5^^^;5tV> 

*>e.r-*s. Sfc, ^g^:^-cD^^#^Si:bT»^f D 

[0 0 5 4] ^^{C. mSCDl^iSfflffJMt-^OTiSBgr 

^3©ii?j6om^K:«s5S^«tt. m2(Dmm<Dm 

^ •J-->^;}^S'*';^4 3tt. i/'J-->^llfi 

y'7->4 4 i:i"J-->^7'U- K 4 2 h^iiixSo 

[0 0 5 5] z(Dmmmx-i>m2(omm<o]BmiimmiiZ 

bT, ^**t;K7A3±t:jg]ES^nfcb:^-^J4, 
#:K7A3 i:4>P^fe5?-^;i/h 1 1 tCD^Ml^^tCiii.^ 
T> l*e^D-^6tJ;f). tfiP^a^^^l/b 1 l±t: 

mi3imw^titzhi—mti. 2 9immu-7i2t.(D^ 



(9) 



^mW- 1 1 -2 4945 2 
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^ o 

[0 05 6] 'PfS^W^JV h 1 1 'ncd 1 )km.W-'^ 

i"J-:^:*^>;'i';i4 3{ClBliR^tl-So 

[0 0 5 7] ccT% fprsmw^)\^ \- 1 1 ±izmi2mw 

It. 2»e^D-7 1 2-^>f>P^e^-<;i/h 1 IcDSm^ 

{±. 'J-->;/[I1^7'5i^4 4 ^}—=^y^-:ru— 20 
K4 2 ilSil^S^ ';-:::>^/:1t-y i7;^4 3*IS(tTV^ 
S. 

[0 0 5 8] ^ bTs tt^FiSSK^^;!/ b 1 1 ±{C^g bfe 

tt. iigSf£^>{)5-5 0 ov©smic. ^m.^'S^tLxm. 

filOOV. ^M8!c2kHz4fiabfe«ffi#EPfln^tV 

M 1 ±fcS§ bfc h ^ U - 

mm&rLXfp^mw-^}vh 1 i±fc#-<©h:h-*s^ 

[0 0 5 9] W±s pilCafiB^bfcJ^o t^3 0S^SE© 

So St. ^mmiss.^=-^y hit^u-i-u^m0^x-m 
jirfw^ms.(Dmmihifim^tixv^?>. ^^j^. 

ffl^S7'7i'4. 6t5<tZJf 1 2 4fflV^TV>S 

[0 0 6 0] *IIJS®Ji^mm'5:50!IS^t:-r^ 

<±a^t. ^©Met:>gsftb^v>35sartT-a^®efe^. 
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m<Dmmxiti7 v-->'t^\Bimy^i^4 4\cn\^x^m. 
^^*ssbfeSffi*BJ^IDbt:^^Sibs. ^mm^^m^ 

[0 0 6 1] -r^fct.. ^io«ii!KttE7{cii^r<t3 

i"j-->yiiite7'^->4 4©±^<i)t 2i):fe^^ 

S) tC^m^-e-5:^'rD>i^-h 5 2*l9:»tTV%So S 

fe. ^> U-::i>^/[HlS^5v4 4 iS^«£E+5 0 

0 V*SSI^JP^^^TV^S. se^Ts 2»;e^^{Cft'P^®^ 
^;i/M l±C3aSbfch:h-«^ 5 2 

^mmt^miz. •r^xi£mcD^m^&x-^?>MmBiz 

4tC[l]42$nSo 'feiiN i"J-->yillte7'5'i/4 4® 

r-«J5gt- a d h * qltiT- s . 
[0 0 6 2] ^tz. ^2®^fiK(±iI8lC^-r«kaC. ^ 
';-->i^lEJte:^7i^4 4o±^iS<Bl)f::#mi4i'- h 6 2 
*t^^t■rv^s„ ^b-c. 3!t«tti'-V 6 2t:{iificam 
-lOOOV^:. i"J— =>yiH]«7^^'>4 4{C(iilSK 
«ff+5 0 0 V^:al^)Db■rv^5o t¥^Ts 2<*te;?^{C 
(t^F^te^-^;!/ h 1 l±{cSSbfc aimtti'- 

b 6 24iija-rs^{z. ■T'^riE^c^Sfiittr-fesft 

7i^4 4fc:lfl]JR^tV-5o U— -><>'[HlfeP^7i' 

4 4 ®±M«|{3iBg-r5*.®{±i'- hJKtttCK^tl-TD 

[0 0 6 3] tt±*%B^ffl^^E®ff^^Co^^Ti!^H^ bfe 
±fBSIi6®ff$^i:bTfi«J^xbfc^^W4s 

¥b. $'?>(C*P^^2f:-^;n.Jt® V:^— ^:^gBg^j|Sfc:fe 
[0 0 6 4] 

mm<Dmm] iik±. mmLtzmf)^^m(oio7-mi^ 
m0s.^mizjitii£. «^«t:^fiit<*:±{caebfcas 

(o^^ 5.>ifizxh^-ui^^m*>^'e(om'syi--^ 
sttbb. *^te¥flsi±{cig;{te.tifeiaiR^©rt{c:iiiJR-r 
2>j;d{cb*:c:ticj;t). mms^mmi.-^-o^mmi' 
m^-y v^^v-i-i'T.m^tr^^itifiX'^tzo ^ 

bT. C:*l^®^Ililfefl5^i:z.y h<S:ilg|a«}t36^JEg 

b. g^MS®^m^e. te¥^la*fflv^fcc:^l^cJ;t). 

SiiiK*ilJ#booffi^ajg®iftMft*5J;t/3>/'ti' h 

ittm^tx-. ifoMmmiiizmtitzijf'-mmmum. 



^mW- 1 1 -2 4 9 4 5 2 
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[@ 1 ] n 1 0^m<DmM\cm^^wm<o±i^m^^^^ 


[^-^CDittBg] 






1,30 






2,32 


*yiJ 1^9^ HH 




3 






4 




[13 4] 5^2(D^M<DmMiz^^m^^(D±^m^'^^^ 


5 






6 


1 ^fe^D— ^ 


[0 5] m^M&^=^^y hijcfcU^^ ^J—i-yt^y ^7.(Dt^ 


7 






1 0 




[El 6] M3 0MM(DMM\tZ^^W,^Wzi^{f^^^)^ 


1 1 




:^ 4f >^ © ^ J5g ^ ^ b 0 ^ ^ o 


1 2 




[07] ^3c7)^SEc7)ff^^tC^S^t^§:S^ziMt:5^ 


1 3 






2 0 




[H 8 1 m 3 <^«0ff^^^C^ S U - 


2 1 




4t ^ >C CD ^ 2 CD |£ ff^ * ^ b 0 S o 


2 2 




[0 9] t^3KCD;«3^-liI^ffM^aCD«tB&«^llT*$) * 


2 3, 3 3, 4 3 





[01] [@2] 




[03] [06] [07] 
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